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OCHOBHBIE TPEBOBAHMSA

[TporpamMma BeTynuTenbHOro ucnbiTanus «OOmas xumus» no HanpasiaeHuto 04.04.01
Xumus, oOpazoBatenbHass nporpamma «llepcrneKkTuBHBIE COEAMHEHHUS W MaTepuajibl Ha HX
ocHOBe» (ouHas popma oOydeHus) cocTaBiieHa B cOOTBeTCTBUU ¢ TpeboBanusmu OI'OC BO mo
HanpasyieHuto noarotoBku 04.04.01 Xumus.

HCJIB BCTYIIUTCIBHOI'O UCIIBITaHUA 3aKJII049acTCA B OmnpeCaAcCIICHUU YPOBHA
HpO(l)eCCI/IOHaJ'IBHOI\/’I KOMIIETCHTHOCTH W T'OTOBHOCTHU IIOCTYIAIOIIMX B MAruCtparypy K
OCBOCHHIO MTPOTpaMMbI IMOATOTOBKH MarvucTpa B o0actu OpFaHquCKOﬁ XUMHU.

HcnpiTanus IIPOBOAATCA AJI JIULY, KEJIAOINX OCBOUTH IIPOIrpaMMy IMOATOTOBKHU Marucrtpa
0 JaHHOMY HallpaBJICHUIO. .HI/II_[aM, JKCJIAarOIIUMM OCBOUTH IIPOrpamMmMy IHOAroTOBKU MarucTpa 1o
JAaHHOMY HaIIpaBJICHHUIO, H€06XOI[I/IMO 3HaTb OCHOBHBIC YUYCHHA, TCOPHMH M KOHICIIIHWH
XUMHUYCCKUX HAYK, TCOPCTUUCCKHEC OCHOBBI M 3dKOHOMCPHOCTHU HNPOTCKAHUA XHUMHUUYCCKHUX
peaKHI/Iﬁ H IpOLECCOB; IOHUMATH CYIIHOCTh, COMUAJIBHYIO 3HAYNMMOCTb U OCHOBHEIC HpO6J’ICMBI
XUMHHU; BJIAACTb OCHOBHBIMU MCETOJaMH HNPOBCACHUSA XHUMHUYCCKOI'O SKCIICPHUMCHTA, a TAKKEe
O6pa6OTKI/I, CUCTCMATHU3AllUN N aHAJIN3a €TI0 PE3YJIbTATOB.

MarucTepckasi mporpamMma OpPHUEHTHPOBaHa Ha YIIYOJNEHHYIO (YyHIaMEHTAIbHYIO W
npoeCCHOHATIBHYIO TOATNOTOBKY K HAyYHO-HCCIEI0BATEIbCKOW M Hay4HO-IEAaroruueckou
JIeATEIIbHOCTH BBIITYCKHHKA.

HcnbiTanue 1o mpeaMery MpoXOoAMT B (hopMe KOMIBIOTEPHOI'O TeCcTHpoBaHUsA. Bpewms,
OTBEJICHHOE Ha TECTUPOBAHUE 45 MUHYT.

MaxkcumanbHas cymma 6amioB - 100. MunumaneHbld Oamn Ans coadyd dK3aMeHa 110
mporpaMmmaM MarucTparypsl - 65 6aios.

COJAEPKAHUE ITPOI'PAMMBbI
Pa3nesn «O0mas 1 Heopranuyeckasi XUuMHsD)
OCHOBHBIE MOHATHUSA: XUMUYECKUH 3JIEMEHT, ITPOCTOE BELIECTBO, XUMUUYECKOE COCJUHEHNUE.

ATOMBI, U30TONBI, MOJIEKYJbl, pagukanbl. Homenkiatrypa u  Kji1accupuKaius
HEOpraHW4yecKkux coeauHeHui. CTpoeHue aroma. DKCIEpHUMEHTAIbHbIE OCHOBBI COBPEMEHHOU
MOJIEJIA CTPOCHMS aTOMA.

KBaHTOBO-MEXaHMYECKOE ONMCAHHWE aTOMa. BEepoATHOCTHAsT MOJENb CTPOEHUS aToMA.
KBantoBble uncna, ux (U3NUECKH CMBICH, Mpelneibl H3MEHEHHs. ATOMHbIE OpOUTAIIH.
MHoroanextponHsie atroMsl. [Ipunnun [aynu, npasuino XyHnaa, npasuiio KinedkoBckoro.

[TocnenoBaTenbHOCTh 3aMOJHEHUS DJIEKTPOHAMHU aTOMHBIX opOutanei. llepuoanueckuit
3akoH J[.W. MeHnneneeBa M 3JEKTPOHHOE cTpoeHHE aToMOB. CTpyKTypa NEpUOANYECKOU
cucrembl. Ilonatue o mnepuome wu rpymnme. Knaccupukanus XUMHYECKHX DIEMEHTOB.
BuyTpeHHssI 1 BTOpUYHas NEPUOAMYHOCTH. J(MaroHajabHOE CXOJICTBO AJIEMEHTOB. XapakTep
U3MEHEHUS OCHOBHBIX XapaKTEpPUCTUK aTOMOB (pajAMyC, DSHEpPIHs MOHU3ALNH, DHEPTHUs
CpPOACTBa K 3JEKTPOHY, OTHOCHUTEIbHAsl 3JIEKTPOOTPULIATEIBHOCTH) B IMEPHOJAX M TpyIIax.
[TeppogyHOCT B WM3MEHEHHHM COCTaBa, CTPOCHMS, KUCIOTHO-OCHOBHBIX M OKHCIIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX CBOWCTB COEIUHEHUM.

Xumudeckas CBI3b. OCHOBHEIC THIIBI XHUMHUYECKHX CBs3eli. OCHOBHEBIC XapaKTCPUCTHUKU
XuMHYeCKON cBa3u. Ilonsarue o KOBAQJICHTHBIX, MOHHBIX W MOJICKYJISIPHBIX KpHCTAJIJIaX. MCTO}I
BaJICHTHBIX CBS3EH.

KoBanenTtHas cBsi3b. MexaHu3Mbl 00pa3oBaHUs XMUMHYECKOH CBA3M: OOMEHHBIH,
JIOHOPHO-aKUENTOPHbIA, AaTuBHbIN. ['MOpuauszanus atomMHbIX opoOutaneil. ['eomerpuyeckoe
CTPOEHHE MOJIEKYJI U HOHOB. 110JIApHOCTE MOJIEKYT M MOHOB. /IlnaMarHUTHBIE U ITapaMarHUTHBIC



MOJIEKYJIbl. MeTo] MOJIEKYJISApHBIX opOuTaneil. OCHOBHBIE IMOJIOKEHHUSI METOJa MOJICKYJISPHBIX
opburaneil. ['unepBaieHTHBIE CBSA3H.

Honnas CBA3b u HOHHBIC KpUCTaJJIBI. HOHHpI/ISaHI/IH HMOHOB. HpI/IMeHCHI/Ie
MOJIIPU3alIMOHHBIX Hpe,[[CTaBHeHI/Iﬁ JJIA 00BSICHEHHS XapaKkTepa W3MEHEHHI KHCJIOTHO-
OCHOBHBIX U OKHCJIUTEIbHO-BOCCTAHOBUTEIBLHBIX CBOMCTB COCHHHeHHﬁ.

Meraunueckas CBs3b. MEXMONEKYISPHBIE CUJIBI B3aUMOJCHCTBUS: OPUEHTAILMOHHOE,
WHIYKIIMOHHOE, AUCIepcuoHHOoe. BomopoaHas cBs3b.

Koopaunanyonnas teopuss BepHepa. Bakneline npencTaBlIeHHs KOOPIMHALMOHHOMN
xumuu. KomrekcHeie coenuHeHus. HoMeHknaTypa KOMIUIEKCHBIX coeauHeHuil. M3omepus.
VYCTOMYMBOCTG KOMIUIEKCHBIX HOHOB. OCOOEHHOCTH XHMHYECKOM CBS3M B KOMILJICKCHBIX
coemMHeHUsX. [ wmOpuau3amus aTroMHBIXOpPOWUTANEHd IEHTpadbHOTO aromMa (HMOHA) U
reoMeTpHUYeCKass KOH(UTypalus KOMIUIEKCHOTO HWOHA. (OCHOBHBIC TIOJOKEHUS TEOPUHU
KPUCTAJUIMYECKOTO MOJIA.

Pacmeruienue sHeprun d-3JIEKTPOHOB B MOJISIX PA3IMYHON CHMMETPHH: OKTa3PUUYECKOM,
TETPAdAPUUYECKOM M KBaJpaTHOM. OHEPrus CTaOWIM3aluy TI0JIeM JIMTaHJI0B. BbICOKO-
WHU3KOCITMHOBBIC KOMITIEKCHI. CHEKTPOXUMHUYCCKHA PSJl JTUTaHI0B. KOMIUIEKCHI CHIBHOTO M
¢71a00ro ImojeH.

XuMHUecKasi TEOpHsl BOJIHBIX pacTBOpoB. CnocoObl BBIPAKEHHS KOHIICHTPAITUH
pPacTBOPOB: MAaccoBas A0, MOJIbBHAS 101, MOJIIpHas, HOpMaJlbHasl, MOJIsUIbHAs KOHLEHTPALUU.

Teopus amekTpoauTHYECKO Auccounanuu Appennyca. CHIbHBIC U CJIa0bI€ 3JIEKTPOIUTHL.
Kucnotel, ocHoBaHus, amdoTepHble THIPOKCHIBI M COIM C TOYKH 3PEHHS] TEOpUU
ANEKTPOJIUTUYECKON  aucconuanui. KOHCTaHTBI  IHUCCONMALMUA  CIA0BIX  DJIEKTPOJIUTOB.
CryneHuaTasi quccouanus.

DneKTpoauTHUecKas Aucconuanus BoJbl. VMoHHOe mpousBeneHue Bonbl. BomopomHsiit
nokasarenb.  IIporonurtudeckas  Teopus  KHCIOT U OCHOBaHMM  bpeHcrena-Jloypu.
IIporonutndeckne paBHOBecHs. Posb pacTBOpUTENS B KMCIOTHO-OCHOBHBIX B3aUMOJECUCTBUSIX.
DNEKTpPOHHAs TEOPUS KUCIOT U OCHOBaHMM JIbronca. Teopust COIbBOCUCTEM.

HNonuble peakuuu B pacTtBopax. ['maponu3 cosie M rajoreHaHruapuiaoB. ['ereporeHHbie
paBHOBecus. [IponsBenenne pacTBOPUMOCTH.

XuMHS 3JE€MEHTOB IIaBHBIX oArpymm. OO0mas XxapakKTepUCTUKa TPYIIIIHL.

[Tpocteie BemecTBa. Bomopoausie coennuenus. OKcuapl, THAPOKCHABI U coiau. CrnocoObl
MOJIyYEHUS M XUMHYECKHE CBOMCTBA COEIMHEHUH. DB3auMOIEHCTBUS D3IEMEHTOB U HX
COCTMHEHUN C BOJOMU.

Xumus mepexoaHbIx snemMeHToB. OOmas xapakTepucTuka d-31eMeHTOB. XapaKTepHbIe
cBOiicTBa coeauHEHMH 3 d-3IeMEHTOB B pa3HBIX cTeneHsAX okuciaeHus. OcobenHoctu 4d-
sneMeHTOB. COIOCTaBICHHE CBOWCTB 3JIEMEHTOB IJIaBHBIX M MOOOYHBIX MoArpymi. IIpudnHel
CXOJICTBA U Pa3INyuil.

Xumus f-anementoB. Jlantanou sl U akTHHOMIBI. OCOOEHHOCTH AJIEKTPOHHOIO CTPOCHUS
f-onementoB. Baxnbie creneHn okuciaeHus. CBOWCTBA  XapaKTepHBIX  COCTUHCHHIA.
PaguoakTuBHOCTE. BHOHEOpraHMYECKHE aCHEKThl «METAJIOB KM3HU». OCHOBBI XUMHUYECKOU
TEXHOJIOTMM MPOU3BOJICTBA HEOPTaHUYECKHUX BEIIECTB.

Paznen «Opranuyeckast XuMms»

Knaccugukanus ¥ HOMEHKJIATypa OpraHMYecKuX coeauHeHuil. OOume mnpencTaBieHUs
0 THUMAaX XUMHUYECKMX CBsI3el B OpPraHMYECKUX CcoeIuHEeHHUsX. I[IpuMeHeHHe KBaHTOBO-
xumuuecknx MetooB MO u BC 11 onucanusi KOBaJleHTHOM CBsA3U. B3auMHOe BIMsHUE aTOMOB



B MOJIEKYJIaX M CIIOCOOBI €ro mnepeaayd. DJIEKTPOHHBIC (MHAYKTHBHBIH, ME30MEpHBIA U
3 QeKT Mmosisi) U MPOCTPAHCTBEHHBIE 3(P(PEKTHl B MOJIEKYJIaX OPraHUYECKUX COCIMHEHUU.

CrepeonsomMepusi opraHndeckux Mosiekyi. KoBasieHTHBIE, BaH-I€p-BaallbCOBBI PaJHyChl
U BajeHTHble yribl. KonpopmarmonHas w3oMmepus B psay ajKaHOB, mpoekuuun Hpromena.
Kondopmanuu nukiamueckux cucrem. Z,E-M3oMepus B psay HEHACHIIEHHBIX U LUKINYECKUX
coenquHeHuil. Ontudeckass wuszomepus. IlpaBuna Kana-Uuronsaa-Ilpenora. IlpoexknuonHbie
dopmynbl  Dumepa. AOCOMOTHAE U OTHOCUTEIbHAas KOH(Urypauus. ODHaHTHOMEpHI,
JUACTEPEOMEPBI, ME30-COCMHEHMS U UX CBOMCTBA.

Panemuueckass cMech u cmocobbl €€ pasneneHus. KuCIOTHO-OCHOBHBIE CBOWCTBA
opranmyeckux coenuHenuit. Teopum kucinor u ocHoBaHuit (bpencrena-Jloypu, Jlbrouca,
npuHiun JXMKO).

3aBUCHUMOCTb KHCJIOTHO-OCHOBHBIX CBOMCTB OPraHMYE€CKHX COEAMHEHUH OT MPUPOIbI
aToMa B KMCJIOTHOM LIEHTPE U BJIMSHUS JIEKTPOHHBIX 3P pekToB 3amectuteneit. Knaccupukamus
OpraHMuecKux peakuui. OOime npeacTaBIeHUus 0 MEXaHU3MaX OPraHMYeCKUX pPEeaKIUi.

KuneTndeckuii 1 TepMOJIMHAMHYECKUN KOHTPOJIb PEaKIMK. XapaKTep pPearcHTOB U THIIbI
WHTEepMEANaTOB. Peakiuu paguKaibHOTO 3aMEIICHHUS B XUMHUHU aJKaHOB, LUKJIOAJIKAHOB H
AJIKCHOB (QJUTHJIBHOE TajJoreHupoBaHue). PagukanbHOe M AJIEKTPO(HIBHOE NMPUCOCANHEHUE B
pSANy HEHACHIIICHHBIX aTH(PaTHUYESCKUX YIIEBOAOPOJOB. DINEKTPOQHILHOE 3aMelIeHUE B
apoOMaTHYECKOM DSy, BIUSHUE IPUPOJIbI 3aMECTUTENSI HA OPUEHTAIMIO U CKOPOCTh 3aMEIICHHSL.
HyxneohunbpHOe 3aMeleHre aToMa TajoreHa MpU Sp -THOPHMIHOM aToMe YIJeposa, (haKTophl,
BIUSIONINE Ha peanu3anuio mexaHu3smMoB SN1 um SN2, crepeoxuMusi peakiuid 3aMelieHHUs.
Peakiiuu »>nUMUHUPOBAHHS B pSAAYy CIHUPTOB M TaJOTEHIPOM3BOJHBIX, KOHKYPEHIUS C
peakiusMu 3amenieHus. HykneodunbHoe npucoeInHeHUe B XUMHH alKUHOB U KapOOHUIIbHBIX
COCTMHCHUM.,

VYraeBogopoas! anudarudeckoro psaa. Ilpupoanele UCTOUHUKH YriaeBoJoposoB. Hedrs,
ee nepepaboTka. TepMuyeckuil U KaTalIUTUYECKUN KpeKUHT. [IpakTnueckoe 3HaUeHNEe KPEKUHTa.
CpaBHuTENbHASA XapaKTEPUCTUKA IPOCTOM, IBOMHON U TPOMHOMN yIJIEpOI-yIIEPOAHOMN CBA3H.

CtpoeHue u cCpaBHUTEIbHAS PEAKIIMOHHAS CIIOCOOHOCTh AJIKAHOB, aJKEHOB W aJIKHMHOB.
AJTKeHBI, alKUHBI U aJlKaJUEHbl B PEeaKIUsaX dIeKTpoduinsHoro npucoenunenus. Luknnyeckue
yriaeBonopoabl. L{ukioankaHbl: MeTONIbl CHUHTE3a, CTPOCHHE M CPaBHUTEIbHAS pEaKIMOHHAS
CIIOCOOHOCTH B 3aBUCHMOCTH OT pa3Mepa LHKIIA.

Apomarnueckue yrieBoaopoabl. CoBpeMEHHBIE IPEJICTABICHUS O CTPOCHHM OEH30Ia.
IIpaBuno apomarnuHocTd Xrookkens. Peaknum apeHoB, BeAylmue K HEApOMaTUYECKHM
COEIMHEHUSM, PEAKIIMU AIEKTPOPUIBHOTO 3aMEIEeHUs, PEaKIU C y4acTHEM OOKOBBIX IIeTIEH.

["anoreHnpon3BogHbIE YIJIEBOJIOPO/IOB: METO/IbI CHHTE3a, peaxuu
HYyKJIeO(DUIbHOrO3aMeIlleH!s] W 3ANUMUHHMpoBaHusA. Kuciopozacozaepkamue opraHuyecKHe
coenquHeHus. Cnuptbl U QeHonbl. O0mue MeToasl cuHTe3a. CpaBHUTENbHAS XapaKTepUCTUKA
CTPOEHHUS, OCHOBHBIX, HyKJIeopuiabHbIX W OH-KHCIOTHBIX CBOMCTB CHHPTOB U (PEHOJIOB.
Peakiuu smekTpo(uiIbHOIO 3aMeIIeHUsT B apOMaTHUECKOM siipe (DEHOJIOB.

MHoroaToMHEIE CIIUPTHI U (I)CHOJ'ILI, HUX MPAKTHYCCKOC TMPUMCHCHUC.

Kapbouunbuble coeauHeHus (anpaerujpl U KeToHbl). CTpoeHue U CpaBHHUTENIbHAs
peaKIMOHHAsA CIOCOOHOCTh. Peakuuu ¢ yyacTueM KapOOHWJIBHOW Trpynmbl (HyKJIeo(uiIbHOE
NPUCOECTUHEHNE) U YIVIEPOAHOTO aroma (aJibJ0JIbHO-KPOTOHOBAs KOHAEHCAIMs), a TaKxkKe
peaKuu OKHCIIECHUS.

KapOoHoBblE =~ KHCIOTBI M  HMX  I[pOM3BOAHBIE. MeToabpl  cuHTe3a. BnusiHue
MEXMOJIEKYJISIPHBIX BOJOPOJHBIX CBs3eM Ha (uU3MUecKre CBOWCTBa KapOOHOBBIX KHCIIOT.
Kucnotueie cBoiicTBa (CBA3b MEXJy CTPOEHMEM M KOHCTAHTaMHM KUCIOTHOCTH). CuHHTE3
MIPOM3BOJHBIX KAapOOHOBBIX KHCIOT (QHTHAPHUAOB, FAJIOTE€HAHTHIPUIOB, CIOXHBIX 3(PHUPOB,



amMu0oB ¥ HUTpWiIoB). CpaBHeHME KapOOHOBBIX  KHCIOT ©  HUX  IPOU3BOJHBIX
HOALMINPYIOIIEH CIIOCOOHOCTH.

JIByXOCHOBHBIE TmpefelibHble KapOOHOBbIE KHCHOTHL. OO0mme u  coeruduyeckue
cBoiicTBa. MasoHOBBI 3(up: TOMyueHUE, CTPOCHHE U WCIIOJIB30BaHHWE B OPraHUYECKOM
cunte3e. Okcu-u kKerokapOOHOBbIe KHCIOThI. OOmmMe MeTonsl cuHTe3a. B3aumHoe BiusHUE
(YHKIMOHATIBHBIX TPYII U MX PEaKIMOHHAs COCOOHOCTh. ALleTOyKCyCHbIH 3¢up. [lonyuenue,
CTPOEHHE, KETO-CHOJIbHAS TAYTOMEPHSI.

Peakuuu, xapakTepu3yromne KETOHHYIO U eHONbHYIO (opMbl. CTpoeHHEe U aMOUICHTHbIE
CBOWCTBAa aHMOHA alETOYKCYCHOrO 3(Hpa, a TakKe MCIOJIb30BaHHE €ro B OPraHUYECKOM
CHHTE3E.

VYraesogel. Poms B mpupome u kiaccupukanus. MoHocaxapuabl: KiaccupuKaius,
CTEpEOM30MEpHs, KOJbYATO-IICIIHAS TAayTOMEpHs, SBICHHE MYTapoTallud, SHUMEpH3aIus U
Jpyrue XWUMHUYECKHE CBOWCTBA, MOJTBEPXKIAIONIME WX CTpOCHHME. BoccTaHaBinMBaroIIue H
HEBOCCTAaHABIIMBAIONINE JTMCAaXapuabl (MaJbTO3a, JIAKTO3a, LIEJUII0JI03a U caxapo3a). CTtpoeHue,
OTHOILIEHHE K OKUCIIMTENISAM, KUCIOTHOE M (pepMEHTATHBHOE pacuierieHue. lloimcaxapubl
(Kpaxmaj, TIMKOTeH, Ieiunono3a). CTpoeHue, 3HA4eHUE Ui SKU3HEICSITEIHbHOCTH YeJOBEKa
Y J)KUBOTHBIX. [IpakTHuYecKoe HCIIOJIb30BaHHE MPOM3BOIHBIX IIEILTIOIO3bI.

A3zoTcomepkame  OpraHudYecKkue — coequHeHus.  HuTpocoeauHeHus:  NOJy4eHHE,
JJIEKTPOHHOE CTPOEHUE HUTporpynnel, Tayromepus, CH-kuCIOTHBIE CBOWMCTBa, a TaKxKe
NPEBpaIeHHs] B KUCJION Cpejie U BOCCTaHOBIICHUE. ANM(ATUYECKHEe U apOMATHUECKUE aMHHBI.
CpaBHMTENbHAs XapaKTEPUCTUKA CTPOEHUS, OCHOBHBIX, HYKJICO(UIbHbIX, NH-KHCIOTHBIX
cBoiicTB. Peakuuu 35eKTpOQUIBHOTO 3aMelleHuss B psAAy apuiIaMUHOB. YeTBepTUUHbBIE
aMMOHUITHbIE OCHOBAHMS U UX UCIIOJIb30BaHUE B MEX(a3HOM KaTaiuse.

ApOMaTI/I‘-IGCKI/Ie AUAa30COCANMHCHUA: MCTOALI IMOJTYYCHHA, pCaKIH C BBIACICHUEM U 0e3
BBIACJICHUA a30Ta. ABOKpaCI/ITeHI/I, 3aBUCUMOCTDb UX CTPOCHHA OT pH CpCabl.

['erepounkinuyeckue coeauHenus. Kiaccupukanms.  ApoMaTtudyeckue MSITH- U
HIECTUWICHHbIE TEeTePOLUKIbl C OJHUM TIeTepoaroMoM. Peakiuu 3IeKTpOQMIBHOTO H
HYKJICO(DUIBHOTO 3aMELICHHUS.

Knaccudukanus M HOMEHKIATypa NOJUMEPOB. YPOBHH CTPYKTYPHOH OpraHu3aluu
BBICOKOMOJICKYJISIPHBIX CO€AMHEHHI. MeTonbl cuHTe3a mnojauMmepoB. LlemHas nmonumepusanus.
Tunet  wHunuupoBanus. Conomumepusanus.  CryneHyaras  nonumepusanus — (IOJU-
KOH/JIEHCAIUs ). XUMUYECKHE MPEBpaIeHUs MOJIUMEPOB. Posib MOJTUMEPOB B COBPEMEHHOM MUPE.

CrpoeHne 1 CBOWCTBAa OCHOBHBIX KJIACCOB OMOIOJIIMMEPOB: OEIKOB, YIJIEBOAOB, JIUIU/IOB,
HYKJICMHOBBIX KHUCIIOT, UX OMOJIOTHYECKHE (YHKLUMU U POJb B KMBOM NpHpoje. XUMHUYECKas
npuposa u crpoeHue gpepMeHToB. OCHOBBI (hepMeHTaTUBHOIrO Karanusa. [loHstre 06 oOmeHe
BEIIECTB M HHEPIUU KaK HEOOXOJMMOM YCIOBMHU CYLIECTBOBAaHHUS >KMBOrO opraHuszma. Poisb
MaKpO3PTUYECKUX COCANHEHUH.

Pa3zgen « AHaJINTHYECKAS] XHMHUS»

XVWMHYECKOE paBHOBECHE B TOMOTEHHBIX CHCTeMax. 3aKOH JEeHCTBYIOLIMX Macc.
Koncranta paBHOBecus, €€ Qu3nueckuil cmbica. MpeanbHble W peajbHbIE CHUCTEMBI.
[ToOouHble mpOLECCHl, KOTOpbIE MOTYT HpPOTEKaTh B pealbHBIX CHCTEMax. YpaBHEHUE
MaTepHajJbHOro OanaHca, Kod(pHUIMEHTh KOHKYPHPYIOIUX PeaKLni.

Honnas CWia  pacTBoOpa. AKTHBHOCTB u KOO(QQHUIMEHT  aKTUBHOCTH.
TepMoanHaMuyeckue, KOHIEHTPALMOHHBIE U YCJIOBHbIE KOHCTAHTHI PaBHOBECHUS, UX CBA3b.

Tuner FETCPOrcHHbIX CHUCTCM, HCIIOJB3YCMbIX B aHAJUTUYECKONH XMMHH. XHMHYECKOE
paBHOBECUEC B CHUCTEMCE «pacTBoOp -0CaJOK». HpOH?)Be}IeHI/Ie PacCTBOPUMOCTH.
MaremMmaTudeckas CBA3b MCXKAY  PaCcTBOPUMOCTBIO U TPOU3BCACHHUCM PACTBOPUMOCTH.



@DakTopbl, BIMIIOIIKME HAa PAacTBOPUMOCTH ocaakoB. ConeBoit s dekrt, 3pdexr mpucyrcTBus
OJTHOMMEHHOT'0 HOHA, BIMSHUE KOHKYPHPYIOINX PEaKLIU.

Okctpakuus. OCHOBHBIE IMapaMeTphl, XapaKTEpU3YIOUINE SKCTPAKIIMOHHOE pa3JieieHHe
U KOHILIEHTPUPOBAHHE: CTENECHb M3BJICUCHUsI HbakTop pasneneHus. KoHCTaHTa 3KCTpakKIuu
u e cBa3b ¢ KoabduuuentoMm pacnpeneneHus. Pacu€r uucna skcrpakuui, HEOOXOIUMBIX
JUIS TIOJTHOTO M3BJICYEHUS] KOMIIOHEHTAa B OPTaHUYECKYIO (azy.

Xpomarorpapuueckie  METOAbl  pa3feNieHHuss B aHaJIUTHYeCKoW  xumuu. Ux
KIaccudukanus no npupoje (a3, MexaHu3My pas3iciieHus], TEXHUKE BBITOIHEHUs. bymaxHass u
TOHKOCIIOMHAsE xpomaTtorpadus. TexHuka BBIIOTHEHUS pPa0bOT (BOCXOoAsias, HUCXOASIIAs,

JIByMEpHas).
Nonuzauus pacrBoputeneil. ABronpotoin3. HegoctaTku Teopud KUCIOT U OCHOBAHMIA
Appennyca. I[Iporomutudeckas teopust bpencrema-Jloypu, e€ mocromnctBa. Kmaccuduxarms

pacTBOpUTeNiel C TOYKU 3pEHHUs MPOTOJUTHYECKOW TEOpUU KUCIOT M OCHOBaHM. BnusHue
pacTBopuUTENIE Ha MPOTOJIUTUYECKOE ITOBEAECHUE PACTBOPEHHOIO BELIECTBA.

Brraucnenue pH PaCcTBOPOB CHUJIBHBIX H c1a0bIX KHCJIOT M OCHOBAHHH IIpu
A0CTAaTOYHO BBICOKHX U IIPU HU3KUX UX KOHLCHTPAILUAX.

KoMiuiekcHble  cO€UHEHUsT U OCHOBHBIE  aCHEKThl  HCIOJb30BaHUS  MX B
AHAIUTHYECKOM XUMUM. KaTHOHHBIC, aHHOHHBIE U HEUTPAIbHBIE KOMILUIEKCHBIE COCIMHEHUS.
[IpounocTe kKoMmIuiekcOB. llojHbIE M CTyneHYaThle KOHCTAHTBl YCTOMUYMBOCTU KOMIUIEKCHBIX
COEMHEHN. BHYTPUKOMIIJIEKCHBIE COCIMHEHUS.

OKHMCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMM M OCHOBHBIE ACHEKThl MCIIOJIB30BAHUS HX
B aHanuTuyeckod xumuu. CraHgapTHble TMOTeHIManbl. YpaBHenue Hepucra. Brusnue
OKUCIIUTEIbHO-BOCCTAHOBUTENIbHBIX ~ INOTEHIIMAIOB  HA  HANpaBJIE€HUE  OKHUCIHUTEJIbHO-
BOCCTAHOBUTEIBbHBIX peakuuid. MakToppl, BIUMAIONIME HA BEJIWYHMHY PEATBHBIX OKUCIUTEIBbHO-
BOCCTAHOBUTEJIBHBIX MMOTEHIMAJIOB: MOHHAs CUJa PAacTBOpA, KUCIOTHOCTb CPEJbl, MPOTEKAHHUE
KOHKYPHUPYIOIIHNX PEAKIIUA OCAXKACHUS, KOMIIJIEKCOOOpa30BaHMSI.

Xumuueckue, QU3MKO-XMMUYEeCKHMe U (uznyeckue MeToAsl aHanuza. OCHOBHBIE
KpUTEpUH BBHIOOpAa METOJOB XHMMHUYECKOro aHanmuza. OOmas cxeMa U OCHOBHBIE JTallbl
XUMHYECKOTO aHAJIN3a.

Bunasl ananuza: 3JIeMEHTHBIA, MOJIEKYJISPHBINA, (hDa30BBIA, BEIICCTBEHHBIN, HW30TOIHBIMH,
(YHKIMOHATIBHBIH.

CymHOCTh TpaBUMETPUYECKOr0 MeToja aHanu3a. lIpsMble M KOCBEHHbIE CHOCOOBI
rpaBuMeTpun. OOmas cxema NpsSMbIX I'paBUMETpUUYECKUX ompezaeneHuil. OcankoodpazoBaHue.
Kpucrannuueckue u amopdHble OcaakH, ycioBus MX oOpa3oBaHus. Ocaxgaemas M BecoBas
dbopmbl ocankoB, TpeboBaHus K HUM. OCHOBHBIE HCTOYHUKHU 3arPsI3HEHUS 0CAIKOB.

CyImHOCT, TUTPUMETPUYECKOrO aHanu3a. llepBuuHblE W BTOpPHUYHBIE CTaHIAPTHI,
WCXOJIHBIE  BEIIECTBAa, MOMEHT JKBHBAJICHTHOCTH, KpUBBIE THUTPOBAaHUS, WHIUKATOPBI
TUTpoBaHusa. OOmmMe TpeOOBaHUS K pEaKUMAM, JEXKallUM B OCHOBE TUTPUMETPHUUECKUX
onpeneneHuil. Tumbel peakuui, HCIOJIB3YyEMBIX B THUTPUMETPUH, KiIacCU(PUKAIMS METO/I0B
TUTpUMETprH. OCHOBHBIE MCTOYHUKHU OIMIMOOK B THTPUMETPHH.

DU3NKO-XUMHICSCKHE MCTOABI aHaJIn3a, UX MECTO B pPAAY AHAIUTHYCCKUX MCETOOB.
KJ'IaCCI/I(bI/IKaI_[I/IH (I)I/ISI/IKO-XI/IMI/I‘{CCKI/IX METOJ0B aHalIn3a, UX JOCTOMHCTBA.

Cxema TpoBelleHUS aHaIM3a METOJOM SMHUCCHOHHON (HDOTOMETpPHH IUIaMEHH, YCIOBHS
npoBefeHUsT  aHanu3a.  OCHOBHBIE  y37bl  TUIAMEHHO-(DOTOMETPHYECKOW  YCTaHOBKH.
XapakTepucTuka TIJaMEHH KaK HWCTOYHUKa BO30yxkaeHus. OOmias cxema TIpOIECCOB,
MIPOUCXOASMINX B IJIaMeHU. Bubl momMex B pOTOMETPHUH TUIAMEHH, UX YCTPAHCHHUE.



OcHoBHbIE napameTpsl, XapaxkTepusyromue 3JIEKTPOMArHUTHOE U3JIy4EHUE.
ITpoucxoxaeHne CeKTpoB U3ilydeHus u nornouieHus. Ilonsarue o usere pactBopoB. OCHOBHOM
3aKOH CBETOIOIVIOIIEHUsI pacTBOpaMH. OnTudyeckas IUIOTHOCTb M IPOIYCKaHUE, UX CBS3b C
KOHIIGHTpaluel M mpenensl u3MepeHuid. MospHbId K03()(UIIMEHT MOTJIONIeHNsT KaKk Mepa
YYBCTBUTEIBHOCTH (HOTOMETpHUECKON peakuuu. Tumbl GOTOMETPUPYEMBIX CHCTEM U YCIOBHH
(oTOMETpUYECKHX OIPEaCIICHHM.

SBnenne mromuHecueHnuU. OTIMYKME JIOMHHECHEHIMM OT JAPYTUX BHUJIOB H3IIyYCHHS.
Knaccudukanus sBrennit mromuHectueHuuu. dmyopecueHiuss u ¢GocdopecieHnns ¢ TOUYKU
3pEHUS] AIEKTPOHHBIX Nepexo/0B. CBs3b CIEKTPOB IMOTJIOMICHUS WU JIIOMHHECIECHIMN. 3aKOHBI
Crokca -Jlommens, Basunosa. [IpaBuio 3epkanbHoi cummeTpun JleBuinHa.

DNeKTpOorpaBUMETPUYECKH aHanu3. TeopeTudyeckre OCHOBBL, O0JIACTU MPUMEHEHHUS,
anmnapartypa. [lonspuzanus smexktpoaa. Buasl nonsipuzanuu: XuMudecKkas, JIeKTPOXUMUYECKas,
KOHIEHTpAalMOHHAs. BHYTpeHHUH 371eKTposu3. DJIEKTPOIHU3 C PTYTHBIM KaTOAOM.

[Tonsiporpaduuecknii mMetoy aHanmm3a. TeopeTmueckoe OOOCHOBAaHME, MPUHITUITHATBHAS
CXeMa YCTAaHOBKM [UJIsl BBINOJIHEHMSI aHalM3a. YCJIOBHS IIPOBEACHMS DIIEKTPOJIM3a B
nossiporpadun. Bonbr-ammnepras kpuBas. OCTaTOYHBIA U MpECIbHBIN TOKUM. KauecTBeHHBIN H
KOJIMUECTBEHHBIN mossiporpadudeckuii ananus. [loaroroska pactBopa k nosporpadgupoBaHuIo.
YcerpaneHne MCTOYHMKOB, MCKAXKAIOIMIMX BOJIBT-aMIEPHBIC KPUBBIE (PACTBOPEHHBIM KHCIOPO/I,
MaKCHMYMBbI TIEPBOTO U BTOPOTO PO/a)

[ToreHunomeTpuyeckuii  MeToJ aHanu3a. Teopernyeckoe OOOCHOBAHHME METOJa.
NHauKaTOpHBIE DJIEKTPOABI M 3JIEKTPOAbl CpaBHEHHs. DyHKIMM D3JIEKTPOJOB, OCHOBHBIE
TpeOOBaHUs, MpeabsBiIsieMble K HUM. DakTOpbl, ONpEAEAIOLUE BbHIOOP HHIUKATOPHOTO
anekTpoga. OyHKIMK 3JEKTPOJIOB, OCHOBHbIE TpeOOBaHUs, MpeAbsBisieMble K HUM. DakTOpBI,
onpezesnsone BpI0Op MHAMKATOPHOro 3iekTpoaa. IIpsimas ¥ KOCBEHHasl MOTEHUUOMETPHUS.
[ToreHLIMOMETpUYECKOE TUTPOBAaHUE. BHIBl KPUBBIX IOTEHLIHMOMETPUYECKOIO THUTPOBAHUS,
CHOCOObI OMNPENEIIEHNUs KOHEYHOM TOYKM TUTpOBaHUSA. DaKTOpbl, ONpPENESIONINE BEIUYUHY
CKauKa IOTEHIMala WHIMKATOPHOIO DJJIEKTPOJa IIPU HCIIONB30BAHUM PA3JIMYHBIX THIIOB
XUMHUYECKHUX PEAKIUM.

Konnykromerpus. DnekTpoaHOe paBHOBecHe. THUMBI M KiIacCU(UKALUS DIEKTPOJIOB.
VpaBuenne Hepucra. CraHgapTHbI AJIEKTpOJIHBIM moTeHuuan. YpaBHeHue ['10OGca-
['eabMrosbIa 31EKTPOTHON peaKIuy.

Pazgen «Pusnyeckass XUMHA»
[lepBoe Hauamo TepMOAWMHAMUKH. BHYTpeHHssS SHeprus, TeIUioTa, paboTa. DHTAIBIHS.

TennoBoil 3¢ ekt nporeccoB Npu MOCTOSHHOM JIABJICHUU M MPU MOCTOSHHOM OOBEMe.
3akoH I'ecca. Tepmoxumus. TemnoTsl oOpa3oBaHMs, CropaHUs, pacTBOPEHUs. TerIoeMKOCTb:
CpedHsisl U MCTUHHAs, NPU HOCTOSHHOM JaBJICHHM, HPU IOCTOSHHOM oObeMe. 3aBUCHUMOCTb
TEIUIOEMKOCTH OT TeMIlepartypbl. BiusHue temmepaTypsl Ha TEIIOBOM 3(PQPEeKT XUMUYECKOU
peakuuu. YpaBHenue Kupxroda.

Bropoe Hauano tepMoarMHAMHUKHU. DHTpoONHs Kak GYHKIUS cocTosiHUS. Pacuer sHTponuun
B 00paTHUMBIX M HEOOPAaTUMBIX Mpoleccax. JHTPONHUS U TEPMOAUHAMUYECKAs! BEPOSITHOCTb.

Tepmoaunamuyeckuit norteHnuan. OHepruss [nbO6ca. Pabora XumMuueckod peakuuu.
OHTponuss W CBA3aHHasg OJHeprus. l3MeHeHue TEpMOAMHAMHUYECKOrO MOTEHIMala B
OTpe/ieIeHUH CaMOIPOU3BOJIBHOCTH Tpoliecca. XHUMHYECKUH TOTEHIMal U €ro CBi3b C
TEPMOJIMHAMUYECKUM MOTEHIHaToM. AKTUBHOCTb. Ko duimentr aktuBHOCTH.

Xumuyeckoe  paBHoBecue.  CnocoObl  BbIpaKE€HHMsI ~ KOHCTaHTBHI ~ PaBHOBECHS.
TepMoauHAMUKa M 3aKOH JCUCTBYIOLIMX MaccC. YpaBHEHHE H30TE€PMbI-M300apbl XUMHUYECKOM
peakiuu. CBA3b MEXAY M300apHO-U30TEPMUYECKUM MOTEHIIUAIOM U KOHCTAaHTOW PaBHOBECHS.



YpaBHeHUe n300apbl U U30XOPBl XUMHUYECKOW peakiuy. BiusHue temmnepaTypbl U TaBICHUS HA
XUMHYECKOE PAaBHOBECHE.

TepMonuHaMuKa pacTBOpPOB. XHUMHUYECKMM IOTEHIUAJl KOMIIOHEHTa B HJCAJIBHOM
pacTBope. AKTUBHOCTh M KOX((HIMEHT aKTUBHOCTH KOMIIOHEHTOB B pacTBope. PaBHOBecue
«OKUIKOCTb-TIap». 3akoH Payns M OTKIOHEHUs OT Hero. /luarpamMmbl paBHOBECHS (GKUIKOCTb-
nap». 3akonsl KonoBasosa. Teopus neperosku.

PaBHOBecue «}KI/II[KOCTB/TBep,ZLOC». 36YHHI/IOCKOHI/IH U KPHOCKOIIHA. PaCTBopI/IMOCTB
TBCPAbIX BCHICCTB U €€ 3aBUCHUMOCTL OT TEMIICpPATYypPhI. OcMOTHYECKOE JaBJICHHUC.

PaBHOBeCcHE («<KHIKOCTh-Ta3». 3aBHCHUMOCTb PAaCTBOPMMOCTH Ta30B OT TEMIIEPATyphbl H
naBieHus. 3akoH ['enpu.

PacTBOpbl  27EKTPONMTOB.  DNEKTpONIMTHYECKAass  auccoumanusd.  M3oToHmdeckuit
koopduuuent. CBA3b  CTENEHW  JUCCOIMAIMM C  KOHIGHTpAaMEH W KOHCTaHTOM
aucconnanuu. ['maparanus u conbBaTanys. DJIEKTPOIPOBOAHOCTh PACTBOPOB 3JIEKTPOJIMTOB!
yAelbHAasT W OKBUBAaJNEHTHasd. YpaBHeHue Komappayma. IIogBHMKHOCTP HOHOB M 4HCIA
nepeHoca.

['anpBannyeckue aneMeHThl. OJIC M TepMOJMHAMUKAa TajlbBaHUYECKOIO 3JIEMEHTA.
Meronsr usmepenuss JIJ[C. IloTreHunomerpuueckoe TUTpoBaHHE. OrnpeneaeHue KOHCTAHT
KUCJIOTHOW M OCHOBHOM AMCCOLMALIMU. XUMHUYECKHE UICTOUHUKH SHEPTUH.

SJIGKTpOJ'II/IS. 3aK0HBI QJICKTPOJIHU3A. BHCKTpOI[HaH noJipu3anuss W ICPCHAIIPAKCHUC.

Kuneruka xumumueckux peaxuui. CKOpocTh peakUMd M 3aKOH JEWCTBHUS — Macc.
Kunernueckoe ypaBHeHHE. MOJEKYISpHOCTE W MHOPSAAOK peakiuu. KoHcTaHTa CKOpOCTH
peakuuu. Meronbl omnpenesieHus MOpsSAKa U KOHCTAHThl CKOPOCTH peakiuu. TemmepaTypHas
3aBUCHUMOCTb CKOPOCTH pPEAaKUUU. YpaBHEHHUE AppeHHMyca WM DSHEprus aKTUBALUU DPEAKLMUH.
Karanu3 u paBHOBecue. lIpuMepsl TOMOTE€HHBIX M IE€TEPOTEHHBIX KaTAIUTUYECKUX PEAKIMIL.
MexaHn3MBl KHCIOTHO-OCHOBHOIO U OKHCIIUTENBHO-BOCCTAHOBUTEIIBHOTO KaTanu3a. MeToJbl
UCCJIEJOBAaHMSI XUMUYECKUX BEIIECTB.



IMPUMEPHBIE BOITPOCHI TECTOBBIX 3AJIAHUI

1. HeBepHast 3ammch »ieKTpoHHON KoH(purypamuu aromoB Li, Ne, He B mepBom
BO30YKIEHHOM COCTOSIHUH

A) Is?2pt

B) Is?2s!

B) Ist2s!

I) 1s?22s%2p°3s?

2. HauGounp1ieii sHepruei noHU3auu 00J1a/1aeT:

A) Jlutuit

b) Kanmit

B) Lie3uit

I') Hatpwuii

3. B rmaBHBIX MOArpyNmax MepuOAUYECKON CHCTEMbl BOCCTAHOBHTENIbHAsI CIIOCOOHOCTD
aTOMOB XMMHUYECKHUX DJIEMEHTOB PacTeT C...

A) yBeIMYCHUEM YMCIIa HEHTPOHOB B sIZPE.

b) yBenn4yeHneM yuciia 3JeKTPOHOB Ha BHEIITHEM YHEPIeTUYECKOM YPOBHE.

B) yMeHbIIeHHEM pajiyca aTOMOB.

') yBennueHneM pajuyca aTOMOB.

4. CaMbIM pactpOCTpaHEHHBIM OKCHJIOM B 36MHOI KOPE SIBJISCTCS:

A) okcu Bogopoaa

b) okcun kpemHuus

B) oxcun yriepona (1V)

I') oxcun amoMuHMS

5. KoHIleHTprpoBaHHast a30THAs! KMCIIOTA MPH OOBIYHBIX YCIOBUSAX HE B3aUMOJICHCTBYET C:

A) marauem

b) xenezom

B) runpokcumom HaTpust

') okcuaoM MarHwust

6. [1pu HarpeBaHUU TUAPOKCUIA ATFOMUHUS 00Pa3yIOTCSI:

A) Al203 u HO

b) Al u H.O

B) Al u H,

I') Al203 u H2

7. 'mapodocdar HaTpust B3auMoJIeiCTBYeT C:

A) K2S04

b) N2O

B) KOH

') KCl1

8. Counb 0Opazyercs npH...

A) ropeHuH xenesa B XJIope.

b) pacTBOpeHnn HerameHo! U3BECTH B BOJIE.

B) oOyrnmBanuu caxapa CEpHOM KUCIIOTOA.

') paznoxeHun nepeKucu BOAOPOAA.

9. B nenouke npeBpamtennii FeSOs — X1 — X2 — Fe BemectBamu X1 1 X2 MOTYT OBITh
COOTBETCTBEHHO:

A) Fe(NO3). u Fels

Bb) FeO u Fe(OH)2

B) Fe(OH)2 u FeO

I') Fe3(PO4)2 u Fe(OH)a.

10. T'oMostoramMu He SIBJISTIOTCS:

A) IMKIJIOTIEHTaH U METHIIIUKIIONICHTaH

b) umkionpomnan u nmpomnaxn



B) OyTeH u nenTeH

I') aTan u rekcax.

11. Yucno nukIn4eckux CTPyKTYpPHBIX M30MEPOB JUIs LiMKIiIoaikaHa coctaBa CsHio paBHO:

A)5

b)3

B) 2

N4

12. T'ekcaH He BCTyHaeT B peakUio MPUCOSAUHEHHS XJIOPOBOJOPO/a, TOTOMY YTO...

A) B ero MoJexyJie HeT T-CBSI3eil.

b) Monexyna rekcana HemoJsipHa.

B) rekcan siBisieTCs yriieBOIOPOIOM.

I') Mexx1y aTOMaMM HET BOJIOPO/IHBIX CBSA3EH.

13. BepHsl 11 crieayroniue yTBepKaeHUs?

1. Jlna ankeHOB, JABOMHAs CBSI3b KOTOPBIX HAXOJUTCS Yy KpallHEro aroma yriiepojna,
XapakTepHa reoOMeTpu4ecKas H30MepHsl.

2. ByTuH-2 cymecTByeT B BHJIE IUC- U TPAHC-U30MEPOB.

A) BepHO TONIBKO 1

b) o0a yTBepkieHust BEpHbI

B) BepHO TONIBKO 2

') o6a yTBepkaeHUS HEBEPHBI

14. TIponykTOM anKuiIMpoBaHus O€H30J1a IPOIMUIICHOM SIBIIAETCS:

A) npornndeH3o

b) nypon

B)ronyon

I') xymoun/
15. Atom BopopoJa rUAPOKCUIIBLHON TPYIIIbI HAUMEHEE MOABUKEH B!

A) Oyranome-1

b) Oyranone-2

B) 2-meruimnpomnanose-1

') 2-metunnpomnanose-2/

16. He xapakTepHO JUIs ajlbJAETUIOB...

A) B3auMoIeliCTBHE C aMMHAYHBIM PACTBOPOM OKCHJIa cepedpa.

b) npeBparienue riuapokcuaa menu (1) B HepacTBOpuMOe BEIeCTBO KPACHOTO I[BETA.

B) BoccTaHOBIIEHHE a30TOM B IPUCYTCTBUU HUKEIIS.

I') okuceHne KucIopo oM Bo3ayXa.

17. ®ynKIMOHANBHAS TPYIIA, B COCTaB KOTOPOH BXOMSAT JIBa aTOMa KUCIOPOIa — ITO...

A) xapOoHWIIbHAS TpyIIHA

b) kapObokcunbHas rpynna

B) anpaeruanas rpymma

I') runpokcorpymnma.

18. B cxeme monydenus merana B yrabopatopuun CH3COONa + X — CHs + Na,CO3
BEIIECTBO X SIBJIAETCS:

A) Na

b) CO2

B) CO

') NaOH.

19. BemectBoMm X B nenu npespatienuit CeH1206 — X — CH3COH sBinsiercs:

A) bpykro3a

b) rtanon

B) ykcycHast kucnora

') MypaBbHHas KHCIOTA.



20. IIpyuunHO#N yBETUYEHUS CKOPOCTH PEAKIIUH MPH MOBBIIICHUN KOHIICHTPAIIUY BEIIECTB
SIBIISIETCS] YBEITUUCHHE. ..

A) uncia CTOJIKHOBEHUN MOJICKYIT

b) sneprun monexy.
B) sHepruu akTuBanuu npoiecca.

') macchl min 00beMa BeIecTBa.

21. Ecniu TemmniepaTypHbIid KOOPGUIIUEHT XUMHUUECKON peaklliy paBeH 2, TOra npu
nosslieHUH TeMiieparypsl ot 20°C 1o 50°C ckopocTh peakium. ..

A) yBennuuBaercs B 8 pas.

b) ymenbiaercs B 2 pasa.

B) ymensbiaercs B 4 pasa.

I') yBenuuuBaercs B 6 pas.

22. YKaxKuTe YCIOBHE HEOOPATUMOCTH XMMHUECKOTO MPEBPALCHHUS:

A) BbIaeiIeHrEe OOJIBIIOr0 KOJNYECTBA TEILIOTHI

b) npoTtekanue peakuuu B pacTBope

B) nosiBiieHue 3amaxa

') pacTBOpeHUE TBEPIOTO BEIIECTBA

23. HeoOpaTuMoii sIBISIETCS PEaKIIHs:

A) CuCl; + 2HNO3 = Cu(NO3)2 + 2HCI

B) CuClz + 2NaOH = Cu(OH)> + 2NaCl

B) CuClz + H.0 = CuOHCI + HCI

I') CuCl; + Na2SO4 = CuSOs+ 2 NaCl.

24. B3aumoelicTBre 3TUIICHA C OPOMOBOIOPOIOM SIBIISICTCS PEAKITUCH:

A) coenmHeHus1, 00paTUMOi

b) obmena, HeoOpaTumMoi

B) 3amerienusi, HeoOpaTUMOit

I') coenunenus, HeoOpaTUMOM

25. YpaBHEHUE BTOPOU CTA/IUU DJICKTPOIUTHICCKON JUCCOIHAIINH THIPOKCUIA ATFOMUHUS
BBITJISIAUT CIEIYIOMIMM 00pazoM:

A) AI(OH)2° <> AIOH" + OH~

B) AI(OH); < AI** + 30H-

B) AI(OH)** < AI** + OH"

I') AI(OH)"2 <> AIOH?" + OH".



CIIMCOK PEKOMEHAYEMOM JINTEPATYPHI:
K pazaeny «O0mas 1 HeopraHu4IecKasi XUMUS

1. Heopranuueckast xumusi: B 3-X TOMax: Y4€OHHKH JJISl CTYACHTOB XUMHUECKUX
¢axynbreroB yHuBepcuteroB / mon pen. F0.Jl. TperbsikoBa. - M.: Axanemus. 2004, 2007.

2. AxmeroB H.C. O6miast 1 Heopranuueckass XuMus: yue0. s By30B. M.: Beici. mik.
2005.

3. CyBopoB A.B., Hukonbsckuii A.b. OOmias u Heoprauuveckas XuMus: yaeo. 11 By30B.
M.: FOpaiir. 2018, 2019.

4. Vrai SI.A. O6mmas u HeopraHudeckas Xumus: yue0. s By3oB. M.: Beicmi. mk. 2007.

5. Xbron [Ix. Heoprannyeckas xumust. M.: Xumusi. 1987.

6. Kapanerbsan M.X., Ipakun C.1. Ctpoenwue BemectBa. 3-u3a. M.: Beicin. mik. 2003.

7. Korron @., Yunkuacon /Ix. OcHoBbI Heopranndeckoit xumun. M.: Mup. 1979.

8. Eropos B. buoneopranndeckas xumus: yae0. ais By3oB. CI16.: Jlans. 2019.

K pazneny «Opranudeckasi XUMUs»

9. beno6opomor B.JI, 3ypabsa C.D., JIysun A.Il., TrokaBkuna H.A. Opranndeckas
XuMUS: y4eOH. ais By30B: B 2 ku./ mox pea. Trokaskunoit H.A. M.: [Ipoda, 2009, 2016.

10. TpaBens B.®. Oprannueckast xumusti: yaeOH. 17151 By30B: B 21. M.: UKL]
«Axagemknauray, 2006.

11. ITerpoB A.A., banesa X.B., Tpomenko A.T. Opranudeckas XuMusi: y4ue0. 1715l By30B/
nox pen. CraganuykaM. /], CII6.: «Ban ®emopos», 2002.

12. PeytoB O.A., Kypu A.JI., byrun K.II. Opranuueckas xumus: y4eO. 1uis By3oB: B
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